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AB An alk. battery has a cathode contg. an expanded 

graphite as an elec. conductive carbon material. The 
expanded graphite has a kerosene absorption in the range 

of 2.2 to 3.5 mL/g, to provide enhanced service performance to the cell. 
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The cathode material comprises Mn02 and electroconductive C material 
comprising expanded graphite particles having av. 
particle size 0.5-15 .mu.m, and expanded graphite 

particle content 2-8 wt . % based on the solids in the cathode material. 
The alk. battery has excellent discharge characteristics and 
higher discharge capacity with suppressed increase in its internal 
resistance . 
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H-absorbing alloy (or metal hydride) anodes are coated with O-absorbing 
expanded graphite and/or amorphous C layer. Thus, 

Mn0.5La0.5 Ni3.5Col.5 (Mm = misch metal) powder was mixed with a binder, 

filled in porous metal substrates, and coated with a slurry of 

expanded graphite and a f luoropolymer, dried, and heat 

treated to obtain H-absorbing anodes. Batteries using these 

anodes had an internal pressure of 4 Kg/cm2 after 50 charging-dischargin 

cycles and retained 95% of their initial capacity after 200 cycles, vs. 

Kg/cm2 and 60%, resp., for batteries using uncoated anodes. 
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Zn anodes for secondary alk. batteries contain Ca(OH)2 particles 
of 50-300-. mu.m size inside the anodes and a Ca{OH)2 layer of particles 

the same size on the surface. Thus, an active mass contg. ZnO 45, Zn 45, 
and Hg oxide 5 wt . parts was mixed with 50-300-. mu.m Ca(OH)2 5, 
expanded graphite 2, and Ca lignosulf onate 0.5 wt . % (all 
based on active mass), kneaded with 5 wt. parts PTFE dispersion and 

The formed paste was applied to both sides of an expanded metal sheet, a 
dispersion of 50-300-. mu.m Ca(OH)2 particles in water was coated on the 
paste layer at 5 mg/cm2, and the coated sheet was dried to obtain an 
anode. When subjected to 5-h charging at 360 mA and 360-mA discharge to 
1.0-V cutoff, an alk. battery using a coiled stack of this anode 
and a Ni cathode had longer cycle life than batteries without 
the Ca(OH)2 surface layer on with surface layers of finer or coarser 
Ca(OH)2 particles. 
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Zn anodes of alk. batteries have a Zn or ZnO-based active mass 
contg. C powder with the Zn powder covered with a ZnO layer by oxidn. 

Zno layer on the Zn powder weighs <30% of the powder; and the C powder is 
selected from expanded graphite, synthetic gtaphite, 

carbon black, acetylene black, and/or Ketjenblack. Thus, a mixt . of ZnO 
45, Zn powder contg. 10% wt . (as Zn) ZnO surface layer 45, HgO 5, and 
expanded graphite 2 parts was kneaded with PTFE 

dispersion and rolled into sheets, and pressed on collector plates to 

anodes for batteries using sintered Ni cathodes and a 40% KOH 

electrolyte. When cycled at 360 mA for 5-h charging and discharging to 

1.0-V cutoff, these batteries retained 82% of their original 

capacity after 400 cycles, while that of batteries using anode 

of un-oxidized Zn and without graphite dropped to <50% in <400th cycles. 
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Secondary alk. Zn batteries have anode contg. 0.5-5.0% C powder 
and 3-20% Ca(OH)2. The carbon powder is selected from expanded 
graphite, synthetic graphite, carbon black, acetylene 

black, and Ketjenblack. Thus, an anode-active mass contg. 45 parts each 
of zn and ZnO was mixed with 5% HgO, 5% Ca(OH)2, and 0.5% expanded 
graphite powder, kneaded with a PTFE dispersion, rolled into 
sheet, and bounded to collectors to obtain anodes. Ni batteries 

cIci; g iJ5i S JhIS°w/ n ? 9 K ° H eleCtrol y te showed l^ger charge-discharge 
n ,rZ,\ batteries using cathodes without graphite and/or 

Ca ( OH ) c. . 
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AB Alk batteries have Zn anodes contg. 3-20% 50-250-. mu.m Ca(OH)2 

particles Thus, 100 parts of an anode-active mass contg. ZnO 45, Zn 45 
and Hg oxide 5 wt. parts was mixed with 50-250-. mu.m Ca(OH)2 5 
expanded graphite 2, and Ca lignosulf onate 0.5 parts 

kneaded with 5 parts PTFE dispersion and water, and pressed on both sides 
of an expanded metal to obtain an anode. When cycled at 360 mA for 5-h 
charging and discharging to 1 . 0-V cutoff, a battery using a 
coiled stack of this anode and a sintered Ni cathode and a KOH 

electrolyte 

showed no significant decrease in capacity after 300 cycles, but 
batteries using 5-45-. mu.m and 300-600- .mu . m Ca (OH) 2 particles 
showed significant decrease within 250 cycles. 
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AB A high cycle-life title battery with inhibited dendritic or 
spongy Zn deposition has a Zn anode contg. an expanded 



graphite. The amt. of liq. electrolyte is regulated to be 
completely absorbed by a support. Thus, a paste sheet was prepd. from 
mixt. of powd. Zno 77, powd. Zn 10, CdO 5, expanded 
graphite 3, and a f luoropolymer 5%. A Cu grid was sandwiched 
between 2 such sheets, and the composite was dried to give a Zn anode. A 
cell using the anode, a conventional sintered Ni cathode, and a 
controlled 

amt. of an alk. electrolyte showed a capacity decrease of ltorsim 5% 
after .apprx.100 cycles of 150 mA-5 h charge and 150 mA-1 2 V cutoff 
voltage discharge compared with .apprx.40% when the expanded 
graphite was replaced by an addnl . amt. of powd. ZnO. 
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A nonaqueous secondary battery comprising a negative 
electrode, a positive electrode in which a chalcogenated substance 
containing lithium is used as a positive electrode active material and 

a 

nonaqueous ion conductor, said negative electrode containing a negative 
electrode active material which is a carbon material where an amorphous 
carbon is adhered on the surface of graphite particles which are 
subjected to an oxidizing treatment. 

L7 ANSWER 2 OF 14 US PAT FULL 



ACCESSION NUMBER: 
TITLE : 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



1999 : 75446 US PAT FULL 

Rechargeable battery 

Kawakami, Soichiro, Nara, Japan 

Kabayashi, Naoya, Nara, Japan 

Asao, Masaya, Tsuzuki-gun, Japan 

Canon Kabushiki Kaisha, Tokyo, Japan (non-U. s. 

corporation) 



PATENT INFORMATION: 
APPLICATION INFO.: 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 



NUMBER 



US 5919589 

US 1997-812307 

NUMBER 



JP 1996-73080 
Utility 



DATE 



19990706 
19970305 

DATE 



(8) 



19960305 



PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE 
NUMBER OF CLAIMS : 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS : 
LINE COUNT: 
AB 



as 



Kalafut, Stephen 

Fitzpatrick, Cella, Harper & Scinto 
24 
1 

4 Drawing Figure (s); 4 Drawing Page(s) 
1331 

Disclosed is a rechargeable battery comprising an anode, a 
separator, a cathode, an electrolyte, and a battery housing 
accommodating the members, the battery being of a type 
utilizing intercalating and deintercalating reactions of lithium ions 

charging and discharging reactions of the battery. The anode 
comprises a host material for allowing lithium ions to intercalate 
therein upon conducting the charging, and the host material comprises a 
carbonous material containing a crystalline portion in which a graphite 
structure is developed and an amorphous portion in which the graphite 
structure is not developed. The crystalline portion and the amorphous 
portion of the carbonous material exhibit two or more of peaks in a 
region of 2 . theta . =22-27 . degree . based on the (002) face on a chart 
obtained by X-ray wide angle diffraction using CuK . alpha . -rays . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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The invention relates to alkaline primary cells comprising a zinc gel 

the anode material, an aqueous alkaline electrolyte, a separator and a 
cathode material containing manganese dioxide, wherein the cathode 
material comprises 0.1-5% by weight of alkali metal titanates 
and/or alkaline earth metal titanates. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A non-aqueous electrolyte type secondary battery comprises a 

negative electrode capable of occluding and releasing lithium, a 
positive electrode capable of occluding and releasing lithium, a 
non-aqueous electrolyte which contains a lithium salt, and a container 
for accommodating the negative electrode, the positive electrode, and 
the electrolyte. The negative electrode is formed by pressing a foam 
metal or a fibrous sintered metal which contains nickel as a principal 
component thereof and which is filled with a mixture of a binder and a 
carbon material capable of occluding and releasing lithium. The 

negative 

electrode has a thickness of not less than 0 . 1 mm and a porosity of 20 
to 50%. J 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A negative electrode for use in a secondary battery which 



comprises milled graphite fibers derived from mesophase pitch each 
having circumferential, upper end and lower end faces, the milled 
graphite fibers each being composed of graphite layers having 
therebetween voids as inlets and outlets for lithium ions, all of the 
circumferential, upper end and lower end faces having openings of the 
voids between the graphite layers, which serve as inlets or outlets fo 
lithium ions. This negative electrode for use in a secondary 
battery can be utilized to provide a lithium secondary 
battery of nonaqueous electrolyte which has large charge and 

discharge capacities and which permits setting the current density at 
charge or discharge high. 
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A lithium secondary battery is disclosed which comprises: a 



3 Drawing Page(s) 



positive electrode; a negative electrode; and a nonaqueous ion 
conductor, the negative electrode including a primary 
negative- elect rode 

active material of a graphite which is capable of intercalation and 
deintercalation of lithium ions, and a secondary negative-electrode 
active material of a cupric oxide having a low crystallinity . 
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and higher discharge capacity with an increase in its internal 
resistance being suppressed is disclosed. The alkaline battery 
has a positive electrode active material which comprises primarily 
manganese dioxide and electroconductive carbon material. The 
electroconductive carbon material comprises expanded 

graphite particles having an average particle size in the range 
from 0.5 to 15 .mu.m, and the content of the expanded 

graphite particles is in the range from 2 to 8% by weight based 
on the solids in the positive electrode active material. 
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A hydrophobic and oleophilic particular vermicular structure 



of 



expanded graphite, possessing the property of 

absorbing in a selective manner only large amounts of petroleum 
products 

from a water media is described. This expanded grahite is characterized 
by three main properties: (a) a specific density in the range of 
0.003-0.1 g/ml; (b) a surface area in the range of 50-200 m.sup.2 g/ml; 
and (c) closed pores in the range of 3% to 20%. The particular 
structure 

of the expanded graphite can be used in the form of 

particulate, pillows, blankets, booms or as a filter medium. Preferred 

particles sizes of the expanded graphite are in the 

range of between 0.5 to 3 mm. The oil absorbed onto the expanded 

grahite 

can be released by pressure or recovered by solvent extraction. 
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the same, which comprises a porous carbonaceous plate having a large 
number of pores and gas permeability, and a gas unpermeable 
electroconductive plate laminated on the porous carbonaceous plate and 
integrally bonded thereto by thermoplastic resin which is present 
substantially only in the pores of the porous carbonaceous plate. It is 
preferred to use thermoplastic resin having a melting viscosity of from 
10. sup. 2 to 10. sup. 6 poises, and a gas permeable porous carbonaceous 
plate having a mean pore diameter of from 20 to 150 .mu.m and a 
porosity 

of from 40 to 85%. The porous carbonaceous plate and the gas 
impermeable 

electroconductive plate are laminated one upon the other with a 
thermoplastic resin film interposed therebetween, and the film is 



melted 



to bond the plates together. The integrated substrate obtained has an 
electrical resistance of not greater than 7 m. OMEGA., preferably not 
greater than 1.5 m. OMEGA., at the bonded surface in the thickness 
direction thereof. 
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AB An electrode suitable for use in energy storage devices is described 

which is made of an assembly of an electrically conductive carbonaceous 
material having conjugated and preferably polybenzenoid plate-like 
structures. The carbonaceous material has a Youngs modulus of greater 
than 1,000,000 psi . The so-defined electrode material does not undergo 

a 

substantial change in dimension during repeated electrical charge and 
discharge cycles. Additionally there is described an energy storage 
device utilizing the above described electrode. 
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AB 



This invention relates to a graphite intercalation compound in the form 
of a film, which is obtained by intercalating a donor type, an acceptor 
type or a covalent type material between the layers of graphite film 
obtained by thermal treatment of poly (phenylene oxadiazole) . The 
obtained intercalated graphite film has a large scale area and has an 
extremely improved stability compared with known graphite intercalation 
compounds , 
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AB Electrochemical storage cell or battery of the alkali 

metal and chalcogen type with at least one anode space intended for 
receiving the anolyte and a cathode space for receiving the catholyte. 
The spaces are separated from each other by an alkali 
-ion-conducting solid electrolyte wall, and sulfur or sulfides are 
filled into the cathode space. The cathode space is filled with two or 
more porous layers of which always at least one is ion-conducting and 
one is electron-conducting. At least one ion-conducting layer rests at 
least in regions against the solid electrolyte, and at least one 
electron-conducting layer rests at least in some areas against the 
metallic housing of the storage cell. An electron-conducting layer is 
adjacent to each ion-conducting layer and vice versa. At least the 
electron-conducting layer is impregnated with sulfur. 
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A method of producing a graphite intercalation compound by 



intercalating 

a substance into graphite between layers thereof, characterized in that 
graphite particles are subjected to electrolysis in an electrolytic 
solution containing a substance capable of intruding into the 
interlayer 

spacings of the graphite while applying a load to the graphite 
particles 

in at least one direction to press all the graphite particles to the 
surface of an anode. According to the method, there can be obtained the 
desired porduct having a uniform and high quality. 
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Atomic diode battery or thermionic converter including a 
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filed on 29 



radioisotopic fuel pellet enclosed in a capsule having an emitter 
surface extending over substantially the entire capsule external area, 

housing enclosing the emitter capsule and having an internal collector 
surface extending over substantially the entire housing internal area 
and maintained at a predetermined spacing from the emitter surface, a 
cesium vapor source communicating with the interelectrode space under 
such low vapor pressure as to effect nominally vacuum mode operation, 
and emitter and collector connections providing an electrical output 
from the battery. An optimum relationship established among 
battery parameters provides maximum energy conversion efficiency 
at practical electrode temperatures and spacings using available 
materials . 
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